Abstract: Prophylaxis and the treatment of implant-related infections has become a key focus area for research into improving the outcome of orthopedic implants. Functional resorbable coatings have been developed to provide an antimicrobial surface on the implant and reduce the risk of infection. However, resorbable coatings developed to date still suffer from low adhesive strength and an inadequate release rate of antibiotics. This study presents a novel double-coating of micro-arc oxidation and resorbable polylactide copolymer on a Ti-6Al-4V implant with the aim of reducing the risk of infection post-implantation. The adhesive strength, rate of coating degradation, and antibiotic release rate were investigated. A key finding was that the micro-arc oxidation coating with the addition of antibiotics increased the adhesive strength of the poly-l-lactide-co-ε-caprolactone (PLC) coatings. The adhesive strength was influenced by the concentration of the PLC solution, the surface structure of the titanium substrate, and the composition of the coatings. The antibiotics blended into the PLC coating had a release cycle of approximately 10 days, which would be long enough to reduce the risk of developing an infection after implantation. The double coatings presented in this study have an excellent potential for reducing the incidence and severity of implants-related early infections.
Introduction
Complex fractures to bones are commonly treated with titanium alloy implants, such as bone plates, screws, pins or wires, and intramedullary nails [1] . While such internal and external fixation devices can rapidly stabilize the fracture, subsequent infection of the site is the most common post-surgical complication with orthopedic implants [2] [3] [4] . There are about two million nosocomial infections in the United States each year, about 30%-50% of which are related to implants [2, [5] [6] [7] . The main cause of infection is bacteria adhering to the surface of the implant [3, 8] , which then gradually multiplies to form a biofilm. The internal bacteria will be protected by this biofilm, being free from phagocytosis and antibiotics, making it clinically difficult to treat [6, 9] . Thus, prophylaxis and the treatment of implant-related infections has become a focal point for preventive medicine [1, 2, 7, 10, 11] .
Functional coatings applied to titanium, magnesium, and aluminum alloys have been used extensively in implants because of their antimicrobial properties, predictable degradation behavior and biocompatibility, all of which reduce the risk of post-operative infections [1, 3, 8, 12] . The use of plasma electrolytic oxidation (PEO), also termed micro-arc oxidation (MAO), allows for coatings to have a carefully controlled composition, microstructure, porosity, and surface roughness for improved surface bioactivity [13] and corrosion resistance [12, 14] . Coatings developed through MAO and embedded with inorganic antibacterial metal elements (e.g., silver, copper, and zinc) have been reported to reduce the incidence of implant-related infections, but the bioactivity and toxicity of these coatings is controversial [1, 13, 15, 16] . Polylactide is polymeric material that is commonly used in orthopedics for osteosynthesis due to its biodegradability and biocompatibility [9, 17] . Peltonen et al. [9] demonstrated significantly greater bacterial adhesion to the surface of titanium implants than polylactide implants. Vester et al. reported that gentamycin in poly-d,l-lactide (PDLLA) coatings on titanium implants, which is used for local prophylaxis of implant-related osteomyelitis, was released with an initial burst of 60% of the gentamycin content into phosphate buffer sailine within 1 min [17] . However, this rapid release rate would not sufficiently tackle early infections, which typically onset after approximately 2 weeks [2] . The release rate of antibiotics can be tailored to match the degradation rate of the polylactide matrix by altering the copolymerized monomers, molecular weight, and crystallinity [18] . Although resorbable materials embedded with antibiotics have been investigated as coatings on the surface of implants [19] , the additional layer often presents complications such as substantially increasing the thickness of the device, providing a smooth coating leading to implant instability, and peeling off of the coating from the device [20] .
This study presents a new double implant coating composed of micro-arc oxidation (MAO) and resorbable polylactide embedded with antibiotics with the aim of reducing the incidence of infection after implantation. To evaluate the antibacterial potential of this double coating, the investigation considered the effect of different concentrations of resorbable PLC in organic solvent on the thickness of the coating and morphology of the Ti-6Al-4V blocks with MAO coating, the adhesion strength between the resorbable polylactide coating and MAO coating, and the degradation and drug release properties of the PLC coating. Figure 1 shows three separate flowcharts of testing performed in this study. (i) The first flowchart details the study of the thickness and morphology of coatings with different concentrations of PLC solution; refer to Sections 2.1 and 2.2. The PLC coating was applied to Ti-6Al-4V blocks (n = 10) by dip coating [21] in concentrations of 1, 3, 5, 8, 12 wt %, respectively. (ii) The second flowchart is the investigation of adhesive strength of four groups of coatings, as detailed in Section 2.3. The four coatings were (1) PLC coating (group 1, n = 10), (2) PLC coating with antibiotics (group 2, n = 10), (3) double coating of MAO and PLC (group 3, n = 10), and (4) double coating of MAO and PLC with antibiotics (group 4, n = 10). The coatings were applied to Ti-6Al-4V test specimens according to the standard ISO 4624 [22] (n = 40, in total). (iii) The third flowchart details two independent studies, which are the degradation properties of PLC coatings (n = 33) and the cumulative drug release of antibiotics from double coatings (n = 3), as discussed in Section 2.4. The double coating with antibiotics was applied to Ti-6Al-4V blocks (n = 36, in total). The study was performed in a phosphate buffer saline.
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Preparation of Coatings on Ti-6Al-4V Blocks
Ti-6Al-4V blocks of dimensions 1 cm × 1 cm × 0.45 cm were supplied by Naton Group, Beijing, China ( Figure 2 ). The MAO coating was produced using the method reported by Cheng et al. [23] , by which the Ti-6Al-4V blocks and tensile test specimens were separately placed in an electrolyte created by the dissolution of Ca(CH 3 COO) 2 ·H 2 O (0.05 mol/L), Na 2 SiO 3 (0.116 mol/L), ethylenediaminetetraacetic acid disodium (0.045 mol/L) and NaOH (0.5 mol/L) in deionized water (Sinopharm group, Beijing, China). The resorbable poly-l-lactide-co-ε-caprolactone (PLC, Corbion Purac, Amsterdam, the Netherlands) coating, with and without antibiotics, was created using a dip coating method [21] . First the PLC was dissolved in acetonitrile (Sinopharm group, Beijing, China) to prepare solutions with PLC concentrations of 1, 3, 5, 8, and 12 wt %. The Ti-6Al-4V blocks with micro-arc oxidation (MAO) coating were ultrasonically washed in acetone, ultrapure water, and 75% ethanol, then dried in a fuming hood. The blocks were then dipped into the above formulated solutions three times, taken out at room temperature for 48 h and then vacuum dried for 48 h to obtain double-coated Ti-6Al-4V blocks. Using different concentrations of PLC solution allowed the thickness of the PLC coating and morphology of the Ti-6Al-4V blocks with MAO coating to be studied. 
Ti-6Al-4V blocks of dimensions 1 cm × 1 cm × 0.45 cm were supplied by Naton Group, Beijing, China (Figure 2 ). The MAO coating was produced using the method reported by Cheng et al. [23] , by which the Ti-6Al-4V blocks and tensile test specimens were separately placed in an electrolyte created by the dissolution of Ca(CH3COO)2·H2O (0.05 mol/L), Na2SiO3 (0.116 mol/L), ethylenediaminetetraacetic acid disodium (0.045 mol/L) and NaOH (0.5 mol/L) in deionized water (Sinopharm group, Beijing, China). The resorbable poly-L-lactide-co-ε-caprolactone (PLC, Corbion Purac, Amsterdam, the Netherlands) coating, with and without antibiotics, was created using a dip coating method [21] . First the PLC was dissolved in acetonitrile (Sinopharm group, Beijing, China) to prepare solutions with PLC concentrations of 1, 3, 5, 8, and 12 wt %. The Ti-6Al-4V blocks with microarc oxidation (MAO) coating were ultrasonically washed in acetone, ultrapure water, and 75% ethanol, then dried in a fuming hood. The blocks were then dipped into the above formulated solutions three times, taken out at room temperature for 48 h and then vacuum dried for 48 h to obtain double-coated Ti-6Al-4V blocks. Using different concentrations of PLC solution allowed the thickness of the PLC coating and morphology of the Ti-6Al-4V blocks with MAO coating to be studied.
Similarly, resorbable PLC coatings blended with the antibiotics rifampicin and minocycline hydrochloride (Sigma Co., St. Louis, MO, USA) were also developed. A weight ratio of 1:1 rifampicin and minocycline hydrochloride was dissolved in methanol (Sinopharm group, Beijing, China) to obtain solution 1. PLC was dissolved in acetonitrile at a concentration of 5 wt % to obtain solution 2. The volume of methanol in solution 1 was one-third the volume of acetonitrile in solution 2. The antibiotic solution 1 was then slowly stirred into the PLC solution 2. The dosage of antibiotics was 12.5 mg/mL in the final mixture. The Ti-6Al-4V blocks were then ultrasonically washed in acetone, ultrapure water, and 75% ethanol, before being dried in a fuming hood. The blocks were then dipped into the formulated solution three times, taken out at room temperature for 48 h and vacuum dried for 48 h to obtain double-coated Ti6-Ai4-V blocks with antibiotics. 
Morphology and Thickness of Double Coatings
The surface morphology of the MAO coating before and after dip coating in the resorbable PLC solution with concentrations of 1, 3, 5, 8, and 12 wt % was investigated by scanning electron microscopy (SEM, Hitachi, Tokyo, Japan, S4800). The surface was coated by gold sputtering.
Similarly, the cross-section morphology and thickness of the resorbable PLC coating was imaged using SEM and measured (n = 3) using the software Image J 1.40g, Bethesda, MD, USA. A cross section of the PLC coating was prepared using a fine-tipped tweezers and coated by gold sputtering to improve the electro conductivity. All results are given as a mean and standard deviation.
Tensile Test for Adhesion Strength between MAO Coating and Resorbable PLC Coating
Tensile test specimens of Ti-6Al-4V (n = 40) were produced according to the dimensions specified in ISO 4624, with a diameter of 20 mm and height of 15 mm ( Figure 3A ). Ten specimens were assigned to each of the four groups: PLC coated, PLC coated with antibiotics, PLC and MAO double-coating, and PLC and MAO double-coating with antibiotics. The resorbable PLC coatings were created at a concentration of 5 wt %. Each group had five pairs of test specimens, with each pair consisting of one Similarly, resorbable PLC coatings blended with the antibiotics rifampicin and minocycline hydrochloride (Sigma Co., St. Louis, MO, USA) were also developed. A weight ratio of 1:1 rifampicin and minocycline hydrochloride was dissolved in methanol (Sinopharm group, Beijing, China) to obtain solution 1. PLC was dissolved in acetonitrile at a concentration of 5 wt % to obtain solution 2. The volume of methanol in solution 1 was one-third the volume of acetonitrile in solution 2. The antibiotic solution 1 was then slowly stirred into the PLC solution 2. The dosage of antibiotics was 12.5 mg/mL in the final mixture. The Ti-6Al-4V blocks were then ultrasonically washed in acetone, ultrapure water, and 75% ethanol, before being dried in a fuming hood. The blocks were then dipped into the formulated solution three times, taken out at room temperature for 48 h and vacuum dried for 48 h to obtain double-coated Ti6-Ai4-V blocks with antibiotics.
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Morphology and Thickness of Double Coatings
Tensile Test for Adhesion Strength between MAO Coating and Resorbable PLC Coating
Tensile test specimens of Ti-6Al-4V (n = 40) were produced according to the dimensions specified in ISO 4624, with a diameter of 20 mm and height of 15 mm ( Figure 3A ). Ten specimens were assigned to each of the four groups: PLC coated, PLC coated with antibiotics, PLC and MAO double-coating, and PLC and MAO double-coating with antibiotics. The resorbable PLC coatings were created at a concentration of 5 wt %. Each group had five pairs of test specimens, with each pair consisting of one specimen coated according to the assigned group and the other acted as a control and was coated with E7 high temperature structural adhesive (HUA YI resins, Shanghai, China). The adhesive was used to bond the pairs together, which were secured in the centering fixture to ensure alignment (Figure 3B,C), and then cured in an oven at 100 • C for 3 h. specimen coated according to the assigned group and the other acted as a control and was coated with E7 high temperature structural adhesive (HUA YI resins, Shanghai, China). The adhesive was used to bond the pairs together, which were secured in the centering fixture to ensure alignment (Figure 3B,C), and then cured in an oven at 100 °C for 3 h. The adhesion strength of each pair from the four groups was measured through tensile testing with an Instron E3000 (Instron Co., Boston, MA, USA) in accordance with ISO 4624. The load cell capacity was 3 kN. The test setup is shown in Figure 3D , where the specimens were loaded at a constant speed of 2.5 mm/min until failure. Given the different coatings applied to the test samples ( Figure 3B ), there are a number of interfaces where failure could occur (Table 1) . Loading was applied using displacement control. The maximum tensile load (F, in N) was identified from the recorded load-displacement curve and the maximum adhesion strength (σ, in MPa) was calculated using Equation (1) . All results are given as a mean and standard deviation. A p-value of less than 0.05 (p < 0.05) was defined as statistically significant. A two-tailed t-test was conducted to compare the test results at defined points. The adhesion strength of each pair from the four groups was measured through tensile testing with an Instron E3000 (Instron Co., Boston, MA, USA) in accordance with ISO 4624. The load cell capacity was 3 kN. The test setup is shown in Figure 3D , where the specimens were loaded at a constant speed of 2.5 mm/min until failure. Given the different coatings applied to the test samples ( Figure 3B ), there are a number of interfaces where failure could occur (Table 1) . Loading was applied using displacement control. The maximum tensile load (F, in N) was identified from the recorded load-displacement curve and the maximum adhesion strength (σ, in MPa) was calculated using Equation (1) . All results are given as a mean and standard deviation. A p-value of less than 0.05 (p < 0.05) was defined as statistically significant. A two-tailed t-test was conducted to compare the test results at defined points.
where, A (mm 2 ) is the surface area of the test samples. Thirty-three Ti-6Al-4V blocks were required to examine the degradation of the PLC coating. The test intervals were 0, 8, 24, 29, 32, 48, 56, 72, 80, 160, and 240 h. At each time point, three Ti-6Al-4V blocks were examined for mass loss and surface morphology. The PBS was changed every 2 weeks.
The mass of Ti-6Al-4V with MAO coating (n = 33) was measured as w t0 (in mg), and the mass of Ti-6AL-4V with double-coating containing antibiotics was measured as w t1 (in mg). At each time point, three Ti6-Ai4-V blocks were removed from the PBS, cleaned three times with deionized water, dried in oven for 24 h and then measured as w t (in mg). The mass loss was calculated by Equation (2) . All the results are given as a mean and standard deviation.
Mass loss (%) = 100(w t − w t0 ) / (w t1 − w t0 )
The surface morphology of the double-coating with antibiotics was characterized by SEM at each time point. The surface was coated by gold sputtering prior to imaging.
Three new Ti-6Al-4V blocks were used to examine the rate of release of antibiotics from the PLC coating. The test intervals were 0, 2, 4, 6, 8, 24, 27, 30, 32, 48, 52, 56, 72, 80, 160, and 240 h. At each time point, 2 mL of the immersion solution was removed from each container and replaced with 2 mL of fresh PBS. The removed immersion solution was diluted four times by PBS for further analysis. The absorbance of each diluted solution was measured by ultraviolet-visible spectrophotometer (UV 2600, Shimadzu, Kyoto, Japan). The cumulative release concentration of antibiotics at each time point was calculated using the fitted equation of standard curves for antibiotics.
Rifampicin (0.12722 g) was first dissolved in PBS in a 250 mL volumetric flask to obtain a solution of 508.88 µg/mL. Then the solution was diluted to concentrations of 25.44, 22.39, 20.36, 18.32, 15.27, and 10.18 µg/mL. The absorbance of each diluted solution was measured by UV at the maximum absorbed wavelength of 263 nm. The concentration of rifampicin solution was then plotted against the absorbance, which was linearly fitted using the software Origin 8.0 (OriginLab, Northampton, MA, USA).
Similarly, minocycline hydrochloride (0.04963 mg) was dissolved in PBS in a 250 mL volumetric flask to obtain a solution of 496.30 µg/mL. Then the solution was diluted to concentrations of 29.78, 24.82, 21.84, 19.85, 17.87, and 14.89 µg/mL. The absorbance of each diluted solution was measured at the maximum absorbed wavelength of 280 nm. The concentration of minocycline hydrochloride was plotted against the absorbance, which was linearly fitted using Origin 8.0.
Results

Morphology and Thickness Characterization of Double Coatings on Ti6-Ai4-V Blocks
Before dip coating in PLC solution, the MAO surface was observed to have a highly porous structure ( Figure 4A) . However, the apparent porosity of the surface decreased with increasing concentrations of the PLC solution ( Figure 4B-F) . Figure 4C appears to be more porous than Figure 4B due to uneven dip coating. In contrast, the resorbable PLC coating was dense and did not display any obvious pores on the surface. The interface between the PLC coating and MAO was observed to contain a number of protrusions ( Figure 4H-J, white arrows) . The thickness of the PLC coating increased with increasing concentrations of PLC solution (Figure 4G-L) . At a concentration of 5 wt %, the porous structure of MAO coating was just filled by the PLC, leaving only a few large pores partially filled by the PLC to ensure a rough surface of implant. The thickness of the PLC coating was 5.
Results
Morphology and Thickness Characterization of Double Coatings on Ti6-Ai4-V Blocks
Before dip coating in PLC solution, the MAO surface was observed to have a highly porous structure ( Figure 4A ). However, the apparent porosity of the surface decreased with increasing concentrations of the PLC solution ( Figure 4B-F) . Figure 4C appears to be more porous than Figure  4B due to uneven dip coating. In contrast, the resorbable PLC coating was dense and did not display any obvious pores on the surface. The interface between the PLC coating and MAO was observed to contain a number of protrusions ( Figure 4H-J, white arrows) . The thickness of the PLC coating increased with increasing concentrations of PLC solution (Figure 4G-L) . At a concentration of 5 wt %, the porous structure of MAO coating was just filled by the PLC, leaving only a few large pores partially filled by the PLC to ensure a rough surface of implant. The thickness of the PLC coating was 5.4 ± 0.2 μm. 
Adhesion Strength between MAO Coating and Resorbable PLC Coating
For each group, the bonded pairs mainly separated at the interface between the PLC coating and E7 adhesive film ( Figure 5) . Table 2 contains a summary of the observed location of failure and which interfaces demonstrated strong bonding where failure was unlikely to occur. The pairs primarily failed at the PLC-E7 interface, indicating stronger adhesion between PLC-MAO and PLC-Ti. The control specimen in each pair also displayed separation at the E7-Ti or E7-MAO interface, and produced an almost symmetrical fracture pattern (white arrows in Figure 5 ). The fracture surface observed at the E7-Ti interface in group 1 was smaller than the E7-MAO interface fracture in group 3, which demonstrated a stronger adhesion of PLC-MAO than PLC-Ti. In group 2 and group 4, the facture interface between E7-Ti and E7-MAO was similar, which indicated comparable adhesion strength for PLC-MAO and PLC-Ti with antibiotics (white arrows in Figure 5 ). Figure 6 shows the adhesion strength of the PLC-E7 interface in each group. Comparing group 1 with group 3, the use of MAO coating did increase the average maximum load and adhesion strength of the interface, but the difference was not significant (p > 0.05). The addition of antibiotics also noticeably increased the adhesion strength of the interface (group 1 to group 2, and group 3 to group 4) ( Figure 6 ). The increase in adhesion strength from group 1 to group 2 was statistically significant (p < 0.05). This demonstrated strong adhesion between the PLC-MAO and PLC-Ti interfaces.
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Discussion
Interaction between MAO and PLC Coatings
A key finding of this work is that the combination of an MAO coating and PLC coating with antibiotics increased the adhesion strength of the coatings (Figures 5 and 6 ). The fracture mode at the PLC-E7 interface in each group demonstrated the strong adhesion of the PLC-MAO interface in specimens with double coating ( Figure 5 ). The fracture surface observed at the E7-Ti interface in group 1 was smaller than the E7-MAO interface fracture in group 3, which demonstrated a stronger adhesion of PLC-MAO than PLC-Ti ( Figure 5 ). The adhesive strength was found to be influenced by the concentration of the PLC solution, the surface structure of the titanium substrate, and the composition of the coatings. Different concentrations of PLC solution affected the surface morphology and thickness of the PLC coating (Figure 4) . The most suitable thickness of PLC coating was identified to be 5.4 ± 0.2 µm with a PLC solution concentration of 5 wt % ( Figure 4D,L) . In this condition, the porous structure of the MAO coating was mostly filled by the PLC, but a few pores remained and gave the implant a rough surface. The rough surface of implant with double coatings could help to stabilize the implant in the immediate post-operative period [10] . The porous MAO coating also permitted the PLC solution to integrate with the coating and increase the adhesive strength (Figures 4 and 6) . The protrusions at the MAO-PLC interface ( Figure 4H -J), which were caused by the PLC filling the porous structure of the MAO coating, increased the mechanical strength of the coating [23] . The addition of antibiotics to the PLC coating also acted to increase the adhesive strength of PLC-E7 (Figure 6 ). The increase in adhesion strength from group 1 to group 2 was statistically significant (p < 0.05). The stronger adhesion is likely due to the physical forces between chemical groups [23] . The antibiotics also changed the surface morphology of the PLC coating ( Figure 8A) , with the antibiotics located both on the surface of the coating and embedded within the body of the coating. The rougher surface, as opposed to the smooth surface of the PLC-only coating ( Figure 4D ), may affect the adhesion strength of the E7-PLC interface. However, the mechanism behind the increased adhesion strength of coatings containing antibiotics needs further investigation.
Degradation and Antibiotic Release Rate of Double Coatings
The PLC-only coating had a slow degradation rate ( Figure 7 ) due to its material composition. PLC is a copolymer of poly-l-lactide (PLLA) and poly-ε-carproactone (PCL), and typically PLLA and PCL have a 3-7 year degradation cycle [18] . The initial sharp decrease in mass was mainly due to the burst release of antibiotics ( Figure 8A -B and Figure 9C ). The smaller peaks of mass loss at 32 and 72 h may be caused by the accumulative release of antibiotics and slight changes in the mass of the coatings (Figures 8 and 9C) . Even with the degradation of the PLC coatings, the uncovered porous structure of the MAO coating may still promote implant stability, as well as being anticorrosive [24] and biocompatible [25, 26] .
Early infection typically occurs within less than 2 weeks post-implantation, and is often caused by infectious agents introduced during trauma or the surgical procedure itself, leading to highly pathogenic microbial infections (Staphylococcus aureus, gram-negative bacilli) [2] . The antibiotic release cycle of the PLC coating was approximately 10 days ( Figure 9C ), which would be sufficient to tackle early infections. Cheng et al. [23, 27] reported a sustained degradation time of 4-8 h for MAO-chitosan composite coatings embedded with cefazolin sodium. Such rapid degradation could not be reasonably expected to treat early infections due to the early release and subsequent metabolism. In this current study, the burst release of antibiotics in the first 24 h was due to the diffusion of antibiotics located on the surface of the coating. This early release could help to reduce the risk of developing an infection post-implantation by eliminating any bacteria surrounding the device before it could adhere to the implant and form a biofilm which antibiotics could not easily penetrate [19] . Following this initial burst, the subsequent sustained release of antibiotics over time due to the slow degradation rate of PLC could help to prevent bacterial infections as the wound heals. The release rates of rifampicin and minocycline hydrochloride were different due to the interaction between chemical groups and the structure of the antibiotics and PLC [23, 27] . The linear structure of minocycline hydrochloride can merge better with the linear PLC and thus has a slower rate of release ( Figure 9C ).
The aim of this study was to examine the mechanical properties of a novel double-coating and present a suitable release rate for antibiotics that is closely matched to the timing of early infections that often arise post-implantation. As such, this study did not consider the effectiveness of the antimicrobial properties of the new double coating. However, the antibiotics used, rifampicin and minocycline, are wide-spectrum antibiotics commonly used to treat early infections [28] [29] [30] [31] [32] . Future studies may consider using an animal model or suitable in vitro test method to evaluate the true antimicrobial effectiveness. Secondly, this study did not consider the impact of sterilisation. The high temperatures associated with steam sterilization and the high-energy of gamma irradiation may accelerate the degradation of the PLC coating and reduce the efficacy of the drugs embedded in the coating [33] . As such, the preferred sterilization method for the device in this study is ethylene oxide [34] . However, antibiotic coatings being applied to sterilized metal implants can also be prepared under aseptic conditions in laminar air-flow [5, 12, 17, 35] to ensure the activity of the antibiotics is maintained.
A limitation to the coating methods used in this study is that the dip coating process was controlled by immersion time, but the rate of removal of the implants from the solution could also affect the uniformity of the PLC coating. However, the increased immersion time for dip coating did improve the uniformity of the PLC coating [21] .
Conclusions
This study demonstrated the adhesive properties of a new double-coating of MAO and resorbable poly-L-lactide-co-ε-caproactone (PLC) on Ti-6Al-4V samples. The MAO coating and the addition of antibiotics increased the adhesive strength of the coating. The adhesive strength was affected by the concentration of PLC solution, the surface structure of the titanium substrate, and the composition of the coatings. The antibiotics blended into the PLC coating had a release cycle of approximately 10 days, which would be long enough to reduce the risk of developing an infection after implantation.
